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Bit 4-PCIM-PC Out-of-Bounds Interrupt Mask 
Bit 5-IOIM-Illegal Opcode Interrupt Mask 
Bit 6-PEIM-Port Error Interrupt Mask 
Bit 7-ICIM-Instruction-bosed IDR Contention 

Interrupt Mask 
A77G23S 

INTERRUPT STATUS 
RANDOM ACCESS ADDRESS 1 REGISTER #2 (ISR2) 346 

7 6 5 4 3 2 1 0 

$0.038 0 || 0 || 0 || 0 |SI2SISIOHLTI 
RESET N.C. N.C. N.C. N.C.. O O O O 

N.C. Indicates No Change 
Bit O-HLTI-Holt Instruction Interrupt 
Bit 1-SIO-Software Interrupt, Bit f 
Bit 2-SI1-Software Interrupt, Bit #1 
Bit 3-SI2-Software Interrupt, Bit #2 

A77G239 
INTERRUPT MASK 

RANDOM ACCESS ADDRESS 1 REGISTER #2 (IMR2) 348 
7 6 5 4 3 2 1 0 

SOO3C 0 000 SIM2SIM1SIMOHLTM 
RESET N.C. N.C. N.C. N.C.. O O O O 

N.C. Indicates No Change 
Bit 0-HLTM-Halt Instruction Interrupt Mask 
Bit 1-SIMO-Software Interrupt Mask, Bit O 
Bit 2-SIM1-Software Interrupt Mask, Bit 1 
Bit 3-SIM2-Software Interrupt Mask, Bit #2 

AVG24O 
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MICROSEQUENCER CONTROL 

7 6 5 4 2 1 0 

RPLFIRELF $0040 oil: 198 FLSF STKFRSAss 
RESET N.C.. O O 0 0 1 0 O 

N.C. Indicates No Change 
Bit 0-SS-Single Step 
Bit 1-RSA-Reset SIMD Array 
Bit 2-STKF-Stack Flag 
Bit 3-FLSF-First Level Stack Flag 
Bit 4-RELF-Repeate Loop Flag 
Bit 5-RPLF-Repeat Loop Flag 
Bit 6-IL-Instruction Lock 

A77G247 
MICROSEQUENCER STATUS 

7 6 5 4 2 1 3 O 

$0.044 o O OEXE2EXE.EXEOR O 
RESET N.C. N.C. N.C. 1 1 1 0 0 

N.C. Indicates No Change 
Bit 0-Not Used 
Bit 1-R-Microsequencer Running 
Bit 2-EXEO-Internol Execution Stotus Bit f 
Bit 3-EXE1-Internal Execution Status Bit #1 
Bit 4-EXE2-Internal Execution Status Bit 2 

A77G243 
SCALAR PROCESS CONTROL 

RANDOM ACCESS ADDRESS -REGISTER (SPCR) 208 
7 6 5 4 3 2 1 O 

SD SV SX1 SX0 $0.048 0 || 0 || 0 || O SEYES 
RESET N.C. N.C. N.C. N.C.. O O O O 

N.C. Indicates No Change 
Bit 0-SX0-Scolor Extension Bit #0 
Bit 1-SX1-Scolor Extension Bit #1 
Bit 2-SV-Scalor Overflow Bit 
Bit 3-SD-Scolar Overflow Direction Bit 

A77G24 



6,085,275 Sheet 21 of 196 Jul. 4, 2000 U.S. Patent 

  



U.S. Patent Jul. 4, 2000 Sheet 22 of 196 6,085,275 

INSTRUCTION 
RANDOM ACCESS ADDRESS REGISTER (IR) 352 

4 2 7 6 5 3 2 1 

IRIRAIRIR $0.050 

O 

IRIRIRIR 
IRIRIRIRIRIRIRIR 

RESET N.C. N.C. N.C. N.C. N.C. N.C. N.C. N.C. 

N.C. Indicates No Change 

INSTRUCTION CACHE LINE 
RANDOM ACCESS ADDRESS VALID REGISTER (ICVR) 354 

7 5 3 6 4. 2 1 0 

$0054 0000 cvsicvacvicvo 
0 0 0 0 O O O RESET O 

$0051 

A77G246 
PROGRAM COUNTER 

RANDOM ACCESS ADDRESS (PC) 186 
7 6 5 4 3 2 1 0 

PCPCPC PCPC PCPCPC, 
PCPCPCPCPCPCPCPC 

RESET VALUE=(EPPC) 

$0.058 

$0.059 

AVG242 
PC BOUNDS 

RANDOM ACCESS ADDRESS REGISTER (PBR) 356 
4 2 7 6 5 3 2 1 

PCPC PCPC, 
O 

PCPC PCPC 
PCPCPCPCPCPCPCO 

RESET VALUE=SFFFE 

$005C 

$005D 

A77G243 

    

  



U.S. Patent Jul. 4, 2000 Sheet 23 Of 196 6,085,275 

INSTRUCTION CACHE 
RANDOM ACCESS ADDRESS TAG #0 (ICTO) 358 

4 2 7 6 5 3 1 O 

$0060 ITOITOITOITOITOITOITOITO 
RESET VALUE=NO CHANGE 

AVG249 
INSTRUCTION CACHE 

RANDOM ACCESS ADDRESS TAG #1 (ICT1) 360 
4. 2 7 6 5 3 1 O 

$0.064 ITITITITITITITIT 
RESET VALUE=NO CHANGE 

A77G2 AO 
INSTRUCTION CACHE 

RANDOM ACCESS ADDRESS -TAG #2 (ICT2) 362 
4. 2 7 6 5 J 1 O 

$0.068 IT2IT2IT2IT2 IT2IT2IT2|IT2. 
RESET VALUE=NO CHANGE 

A77G2 AZ 
INSTRUCTION CACHE 

RANDOM ACCESS ADDRESS TAG #3 (ICT3) 364 
4 2 7 6 5 3 1 0 

$006C IT3T3 IT3T3T3T3T3T3 
RESET VALUE=NO CHANGE 

Az7G2 A2 
RANDOM ACCESS ADDRESS STACK POINTER (SP) 366 

$0070 

S0071 

4 / 3 2 1 0 

SPSPHSPSPSP 
SPSPSPsPSPsPSPSP 

AVG2a3 RESET VALUE=(EPSP) 
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FIRST LEVEL 
RANDOM ACCESS ADDRESS STACK (FLS) 368 

7 6 5 4 3 2 1 0 

PCPCPC, PCPC PCPC PC 
PCPCPCPCPCPCPCPC. 

RESET VALUE=NO CHANGE 

SOO74 

SOO75 

A77G2 a.24 
REPEAT BEGIN 

RANDOM ACCESS ADDRESS REGISTER (RBR) 180 
7 6 5 4 3 2 

PCPC PCPC SO080 

S0081 

1 O 

PCPC PCPC 
PCPCPCPCPCPCPCPC 

RESET VALUE=NO CHANGE 

AZVG2A6, 
REPEAT END 

RANDOM ACCESS ADDRESS REGISTER (RER) 182 
7 6 5 4 3 2 

PCPC PCPC SO084 

S0085 

1 O 

PCPC PCPC 
PCPCPCPCPCPCPCPC 

RESET VALUE=NO CHANGE 

A77G-2A6 
REPEAT COUNT 

RANDOM ACCESS ADDRESS REGISTER (RCR) 184 
7 6 5 4 3 2 1 0 

$0088 DDDDDDDD 
RESET VALUE=NO CHANGE 

A77G-2A27 
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AVG26S GLOBAL DATA REGISTERS 
RANDOM ACCESS ADDRESS (GO-G(7) 302 

3 2 1 0 7 6 5 4 

$0090 
SO091 
$0092 
$0.093 
SO094 
SO095 
SO096 
$0097 

G 7 G 7 G7 7 
: 
G 7 G 7 G 7 $00AC 

SOOAD 
SOOAE 
SOOAF 

AZVG2A9 GLOBAL POINTER REGISTERS 
RANDOM ACCESS ADDRESS (PIO-P(7) 300 

O 
0 
O 

SOOBO 
SOOB1 
SOOB2 
SOOB3 
SOOB4 
SOOB5 
SOOB6 
SOOB7 

1 

SOOCC 
SOOCD 
SOOCE 
SOOCF 

7 7 7 7 7 P 7 
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EXCEPTION POINTER 
RANDOM ACCESS ADDRESS ? TABLE 370 

7 6 5 4 3 2 1 0 

$OOEO PCPCPCPCPCPCPCPC soot, pc.pc.pc.pc.pc.pc.pc.pc." 
$0OE2 (PCPC PCPC PCPC PCPC, sooE3 pc.pc.pc.pc.pc.pc.pc.pc. 
$00E4 PCPC PCPC PCPC, PCPC, soots popc.pc.pc.pc.pc.pc.pc. 
$00E6 PCPC PCPCPCPC PCPC, sooE7 pc.pc.pc.pc.pc.pc.pc.pc." 
$00E8 PC, PCPCPC PCPC, PCPC, 00Es pc.pc.pc.pc.pc.pc.pc.pc. 
$00EA PCPC PCPC PCPC PCPC, sooEB pc.pc.pc.pc.pc.pc.pc.pc." 
$00EC PCPC PCPC PCPC, PC, PC, sooED pc.pc.pc.pc.pc.pc.pc.pc." 
$0OEE PCPC PCPC PCPC PCPC sooEf pc.pc.pc.pc.pc.pc.pc.pc." 
$0OFO PCPC PCPC PCPC, PCPC, sooF1 pc.pc.pc.pc.pc.pc.pc.pc." 
$0OF2 PCPC PCPC PCPCPC, PC, soofs pc.pc.pc.pc.pc.pc.pc.pc." 

RESET VALUE=NO CHANGE 

A/VG26O 
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PUSH 

WITH 

AZVG.267 

RANDOM ACCESS ADDRESS 

SO100 
SO101 
SO102 
SO103 
$0104 
SO105 
SO106 
SO107 

$013C 
$013D 
S013E 
$013F 

EXCEPTION 
CONDITION 
OCCURS 

PC ONTO 
STACK 

LOAD PC 

EXECUTE 
EXCEPTION 
HANDLER 

EXCEPTION VECTOR 

Sheet 27 Of 196 

INPUT DATA 

- REGISTERS (IDR) 18 
2 1 O 

6,085,275 
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VECTOR PROCESS CONTROL 

- REGISTER (VPCR) 102 
4 5 2 1 0 

MSG GIG 110 108 106 105 104 

RANDOM ACCESS ADDRESS 
7 6 5 

OYM 114 112 SOA00 PE 0 

SOAO1 o|YYY, PE #1 
SOAO2 OYEMM PE #2 
SOA03 OYEMEMESSES PE 3 
SOA04 OYEMMSSGIG PE #4 
SOAO5 OEMMSSSIS PE 5 
$0A06 OEMEM.SYSE PE #6 
SOAO7 OYEMEMESSE PE #7 

$0A3C OEMEM.SYSSE PE #60 
SOA3D OEMEM.SYSIS PE 61 
SOA3E OEMEMESSESS PE 62 
SOA3F PE 63 OEMMSSSIS 114 112 110 108 106 105 104 

RESET N.C.. O 0 1 0 O O O 

N.C. Indicates No Change 
Bit 0-VXO-Vector Extension Bit O 
Bit 1-VX1-Vector Extension Bit #1 
Bit 2-VV-Vector Overflow 
Bit 3-WD-Vector Overflow Direction 
Bit 4-VT-Vector Condition True Bit 
Bit 5-VH-Vector Condition History Bit 
Bit 6-VID-Input Data Valid Bit 

A77G264 

  

  

      



U.S. Patent Jul. 4, 2000 Sheet 30 0f 196 6,085,275 

INPUT TAG 
RANDOM ACCESS ADDRESS - REGISTERS (ITR) 138 

7 6 5 4 3 2 1 0 

SOBOO ITRITRITRH 
ITRIO) $OB01 ITRITRTRITRTRTRTRTR 

$802 IRIRTRIRIRIRTRIR ITR 1 

$OBO3 TRITRITRITRITRTRITRTR 
$OB04 ITRTRATRITRITRTRITRITR ITR2) $OB05 TRITRTRTRTRTRTRTR ITR 

$OB06 ITRITRITRTRTRTRTRAITR - Bis ITRL3) 148 $OBO7 TRITRITRITRTRTRTRTR 

$0B7C TRITRITRITRTRATRITRITR ITR62) $0B7D TRITRITRITRITRITRITRITR. 
$0B7E TRTRATRITRITRITRTRTR ITR63) $0B7F TRITRTRITRITRITRTRTR 

A77G2 62 
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RANDOM ACCESS ADDRESS 

Sheet 31 of 196 6,085,275 
INSTRUCTION 

- CACHE (IC) 20 
7 6 5 4 3 2 1 0 

II: Is IIIa II: 
I I I I I I I IL 

$0D02 I I I I I I I It 
SOD03 I I I I I I I It 
$OD04 III, III. I. I. 
30005 I I I I I I II 

IIIa IIa III: 
I I I I I I I IL 

A77G2 657 
RANDOM ACCESS ADDRESS 

$1000-$1FFF 

SHELVES 

INSTRUCTION 
WORD 0 

INSTRUCTION 
WORD 1 

INSTRUCTION 
WORD 2 

INSTRUCTION 
WORD 3 

INSTRUCTION 
WORD 126 

INSTRUCTION 
WORD 127 

COEFFICIENT MEMORY 
ARRAY (CMA) 14 

COLUMNS 
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DATA PROCESSOR 10-N GLOBAL 
BROADCAST DATA 
BUS 36 BUS 38 

VECTOR ENGINE 9 

PEO) IDRO 
El EEE E. E. PE2 IEE2) PE) IDE) PE) IPE PE) IEEE PE - E - COEFFICIENT MEMORY PE(7) IDR7) 

ARRAY 
(CMA) PROCESSING INPUT DATA 

ELEMENTS REGISTERS 
14 (PE) (IDR) 

16 18 
PE60) IDR(60) Pisi - fortsi PE6; iDR6; 

IDR63) 

15 
RESET 

CIRCUIT 

INSTRUCTION 
CACHE 

20 

INSTRUCTION 
DECODE 

CIRCUITRY 

21 

CONTROL 
CIRCUITRY 

CONTROL SCALAR REGISTERS ENGINE 26 

24 

PORT LOGIC 
17 

AVG.262/ 
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DATA PROCESSOR 10-N BROADCAST A. 
DATA 

BUS 36 BUS 38 

VECTOR ENGINE 9 

COEFFICIENT MEMORY 
ARRAY 
(CMA) 

INDIRECT POINTER 
PO) THRU P7) 

SHELF #4 

INSTRUCTION NORTH PORT 
DECODE 28 

INSTRUCTION CIRCUITRY 
CACHE SOUTH PORT 

20 30 
CONTROL STALL 
CIRCUITRY CIRCUITRY EAST PORT 

32 

CONTROL WEST PORT SCALAR 
REGISTERS ENGINE 2 34 

PORT LOGIC 
17 

E. 

AVG.26S 
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DATA PROCESSOR 10-N BROADCAST GLOBAL 
DATA 

BUS 36 BUS 38 

VECTOR ENGINE 9 

ARITHMETIC 
LOGIC UNIT 

(ALU) 

INSTRUCTION 
CACHE 

20 

PORT LOGIC 
17 

A77G269 
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DATA PROCESSOR 10-N GLOBA BROADCAST DAT A. 
BUS 36 BUS 58 

VECTOR ENGINE 

COEFFICIENT MEMORY 
ARRAY 

PROCESSING INPUT DATA 

ARITHMETIC BIT 
O T MODIFICATION 
LOGIC UNI CIRCUITRY 

SPCR 

CONTROL 

In 
TO/FROM MICROSEQUENCER 22 

SCALAR ENGINE 26 

CONTRO N SCALAR 
REGISTERS s ENGINE 26 s 

f 1 G 1 

G 
P3 G 
P4) G 
P(5) 5 G 

P 6 

P 7 

PORT LOGIC 
17 

  

  

  

  

  

    

    

  

    

  

  

  

  

  

  

  



U.S. Patent Jul. 4, 2000 

DATA PROCESSOR 10-N 

COEFFICIENT MEMORY 
ARRAY 
(CMA) 

14 

- 

VECTOR ENGINE 

PROCESSING 
ELEMENTS 

ENGINE 26 

Sheet 37 0f 196 

BROADCAST 
BUS 36 

9 

PEO) 
PE1) 
PE2) 
PE3) 
PE4) 
PE5) 
PE6) 
PE7 

(PE) 
16 

PE60) 
PEL61) 
PE62) 

INPUT DATA 
REGISTERS 

6,085,275 

GLOBAL 
DATA 

BUS 38 

IDRO) 
IDR(1) 
IDR2) 
IDR3) 
IDR4 
IDR5) 
IDR6) 
IDR7) 

(IDR) 
18 

IDR60) 
IDR61) 
IDR62) 
IDR(63) 

PORT LOGIC 
17 
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BROADCAST BUS 36 

AVG2-22 
BEFORE 

DROTMOV V1, VO 

PE BROADCAST PE BROADCAST FROM PE SELECT 
REGISTER BUS 36 BUS 36 
(PESR) 220 

A77G2-23 
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MOVI #8, GO 
: REPEAT ENDL, GO 

NOP 
NOP THE CONTENTS OF THE LOOP ARE EXECUTED 

ONLY ONCE, AND THE BRANCH AT THE END 
NOP OF THE LOOP IS TAKEN. 

NOP 

: BRA/JMPRI/JMPMI 
: NOP 

AZVG2-26 

MOVI #8, GO 

REPEAT ENDL 60 If RCR (THE REPEAT Loop count) Is 
NOP NON-ZERO, THE RETURN ADDRESS PLACED 
NOP ON THE STACK WILL BE "LOOP", WHICH 

IS EQUIVALENT TO RBR. 

IF RCR IS EQUAL TO ZERO, THEN THE 
NOP RETR ADDRESS PLACED ON THE STACK 

WILL BE "NEXTI", WHICH IS BSR/JMPRI./JMPMI EIVENf6 ER2 
NOP 

NOP 

Az7G.2227 

  



U.S. Patent 

MOVI #8, GO 
: REPEAT ENDL, GO 
WADD VO, V1 
VADD VO, V1 
WADD VO, V1 
VADD VO, V1 
VENDIF 

Jul. 4, 2000 

IS FUNCTIONALLY 
EQUIVALENT TO 

A77G2-2S 

MOVI 8, GO 
REPEAT ENDL, GO 
VADD VO, V1 
VADD VO, V1 
VADD VO, V1 
VECTOR CONDITIONAL 

NOP 

IS FUNCTIONALLY 
EQUIVALENT TO 

AZVG2–29 

MOVI #8, GO 
REPEATE ENDL, GO 
VADD VO, V1 
VADD VO, V1 
VADD VO, V1 
VADD VO, V1 
VECTOR CONDITIONAL 

IS FUNCTIONALLY 
EQUIVALENT TO 

A77G2 SO 

Sheet 41 of 196 

LOOP: 

6,085,275 

MOVI 8, GO 
: REPEATE ENDL, GO 

VADD VO, V1 
VADD VO, V1 
VADD VO, V1 
VADD VO, V1 

MOVI 8, GO 
REPEAT ENDL, GO 
VADD VO, V1 
VADD VO, V1 
VADD VO, V1 
VECTOR CONDITIONAL 
NOP 

MOVI #8, GO 
REPEATE ENDL, GO 
VADD VO, V1 
VADD VO, V1 
VADD VO, V1 
VADD VO, V1 
NOP 
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INPUT HIDDEN OUTPUT 
LAYER LAYER LAYER 

A77G-33 
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TO VECTOR ENGINE 

STAGE 1 

OPCODEO)INSTRUCTION 
PREFETCH 

STAGE 2 

DATA 
PREFETCH 

STAGE 3 

INSTRUCTION 
EXECUTION 

TO SCALAR ENGINE 

A77G-34 

T1 T2 T3 T4 T5 T6 T7 
are 17N-H 
INSTR 1%SK 
INSTR 2 %SK 
INSTR ZSK INSTR 4 %N2 
2 -INSTRUCTION EXECUTING IN 1ST STAGE OF THE PIPE 

-INSTRUCTION EXECUTING IN 2ND STAGE OF THE PIPE 

ZZZ -INSTRUCTION EXECUTING IN 3RD STAGE OF THE PIPE 

A77G-3A 

T1 T2 T3 T4 T5 T6 T7 
—-T-I-I-H 
INSTR 1%N22 
INSTR 2 %N2% 
INSTR 5 2N2 

-INSTRUCTION EXECUTING IN 1ST STAGE OF THE PIPE 
-INSTRUCTION EXECUTING IN 2ND STAGE OF THE PIPE 

ZZ -INSTRUCTION EXECUTING IN 3RD STAGE OF THE PIPE 

AVG.36 
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ADD GO, P1 
VMOV CMAP1), VO 

AVG-3-27 

CMA MMA 

$00 DO 
$01 

D 

I30 (MSB 
D61 I30 (LSB 
D62 I31 (MSB) 

$3F D63 I31 (LSB) 
$40 D64 I32 (MSB) 
$41 D65 I52 (LSB 

I33 (MSB 
I33 (LSB 
I34 (MSB 
I34 (LSB 

AZVG.3S 
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CMA COLUMN iN CMA COLUMN IN 

DATA (ROW 61) 
DATA (ROW 62) 
DATA (ROW 63) 

DIRECT CMA ACCESS INVERTED CMA ACCESS 

AzVG.39 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PCPGPGPGPGPGPGPAGPGIENSIRISIRISIRISIRISR x 
7 6 5 4 3 2 1 0 

A77G-3 Z2 
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a H. C. L. O. 1 H 21 D H Sisco w 

C H C L O?n1 2 L Dr Sisco Co 

C. H. C. L. O. 1 a 21 L. Co - SS Co 

1 a <-- Loo Hz ad- sco - ; 
a--- u-do. Hz al- sco e - a 

O H a --- too zadi- sloo S 
2 S Lu ca-CH-C - doz Hz old H- sisto oo S S if no as N 

ad ca-CH-C Ll doz Hz old H sisto N S 5 
a -CH-C Ll doz Hz old H- sist? to 5 S a 

Cld H 

a <CH-C Ll doz Hz old H sist? to 3 
c 2 

a -CH-C L. doz Hz al-d H stort 3 a 
Co V2 

a -CH-C L. doz Hz al-P - stor S e 2, 
a. H 

c a <--c L, doz Hz old H- sisto on 3 g 
her 

d o<CH-C Ll doz HZ old H sist? - 3 LU O 
C H 

a. H 2. 
O 

2 
C. F. G. N C a H- a LL. On 1 - 2 - d H SSOO C ad 

O 
C H CC LL O 1 H a O H SSN 2 () 

co as Ss On a H- a LL O 1 H a C as Sisco O 2 RS 

Odog CCH- C - O 1 Hz L. C. H. ss) S >, N 
": 
C Ol CC H CC LL. O. 1 H2 C - sisr S 6. 3 

32 t 
CC as a LL Co. 1 a 2 L CH sno 3 5 

%333 ST 25.5% O a %as 
CC a CC Li O Y a 2 D H SSCN 3 NZ C a. N2 

c C CH- a LL. O. 1 m Z mo H Sist S 
? 

C a H a LL. O. 1 H 21 C - SSO s 

Ne Š ŠS 
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On a H. C. LL Co (1 H 21 C H SSco v. 

O CCH a LL CO1 a as Sisco O 

C. C. He CC L C 01. HZ CD H SSL C 

On CC H CC LL O C4 HZ do isson a --- loor H2 a son 
C C - a (LO 1 H2 O - sist 

CCH a LL O 1 2 L Co - SSO 

ll a-C-C loor H2 a sco - 45 
a--- loor. Hz al- stoo - as 
a <-- Looc Hz al- stoo s era. 

cd co a-ch--c ulcaz Hz n-P - so o is S. 5 se 
aC 

o<CH-C L, doz Hz old H sisto N S 5 
a-ch--C L. doz Hz old H sisto to 5 S as 

CD H 

o-ch-c L, doz Hz old H sisto Lo S3 
C 2 

ad o-c = <C Ll doz Hz old H- sisto N 3 E 
H cd CV) 
as o<CH-C L. doz Hz old H sisLond S 2 2 

H 
a Ha- a LL O Y - 21 d H SSL) CN g 2 

H 
o<CH-C L, doz Hz old H- sisto - 3 LL C 

a E 2 
e o 
Cld H. O. N 

2 
H N C a H a LL. O. 1 H2 d H SSOO CC 
o O 

O g C) 
OO >{ a >- 
O C. CC. H. C. L. O. 1 H and H- sisco O 

s it 
d CCH a LL. O. 1 H Z L. C. He self > t N 

S. Z 5555 T2STSZ R LLU % t C> 
?h CCH- C - O 1 H Z C he ssND 5 s 

CD 2 
a H. C. L. O. 1 Hz LO H. SSr. 

7 2 N 

y 
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CaCH a LL CO2 H 2 L D H issued O 

C. C. H. C. LL O C4 HZ L. de SSO C. 

- a- - -oc Hz ad- sco e -5 
UU a-- loor H2 op- stoo - as 

H 
o<CH-C Looz H Zald H sist? oo is Ye 

es 

co co - a <h< ul doz Hz old H sto N is as new 
c 

o-c H-c L, doz Hz a DH- slo to 95 5 
C 

a-ch-c L, doz Hz old H- sisto Lo S S as 
O H 

a <ch--C Ll doz HZ old H- sistort S. Z s 
CS 2 

c o<ch- <c L, doz Hz old H sisLond 3 e 
c - C 9 

as C H CC LL O 1 m 2 - d - Sis? N S 2 2 
H 

?h ad H a O Y a Z d H SSL) v sg 2 
H 

a <CH-C Ll doz Hz old H stoo 3 LL C 
C - 
H 21 

H 

a Q 2 

a O 1 Hz ssN s ge N 
to C 

o-c- too zad so g () 
OO a X 

e--- too. Hzes to 3 3 g RS g Z y s if a-- co, H2n-2 is is N 
% 2 N co 2 o ÉÉ Z535.25%S is 3 a --- loor -z ad- so 3 is 
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PROCESSING 
ELEMENT #6 
CONTENTS OF 
PROCESSING 
ELEMENT #7 

E —t \ 
PRIOR ART APPROACH USING SINGLE INSTRUCTION 
MULTIPLE DATA (SIMD) PROCESSOR INSTRUCTION STEPS: 
1. COPY VECTOR 
2. SHIFT COPY 1 PE DOWNWARD 
3. ADD SHIFTED COPY TO VECTOR 
4. COPY TO VECTOR 
5. SHIFT COPY 2 PEs DOWNWARD 
6. ADD SHIFTED COPY TO VECTOR 
7. COPY VECTOR 
8. SHIFT COPY 4 PES DOWNWARD 
9. ADD SHIFTED COPY TO VECTOR 
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CONTENTS OF 
A PORTION OF STEP STEP STEP FINAL VECTOR 
PROCESSING 1 2 5 AGGREGATION RESULT 
ELEMENT 16 

conTENTS OF 
PROCESSING A A 
ELEMENT 0 
conTENTS OF T 
PROCESSING | B- G-AB A+B 
ELEMENT #1 
CONTENTS OF 
PROCESSING 
ELEMENT #2 
CONTENTS OF 
PROCESSING | D- G 
ELEMENT #3 
conTENTS OF 
PROCESSING 
ELEMENT 4 
conTENTS OF 
PROCESSING F - GE 

GCH-A-B-C A+B+C 

C+DGCH-A+B+C+D A+B+C+D 

GH-A-B-C-D-E 

ELEMENT #5 
TENTS OF ESN GCH-E-F--G GDH-A+B+C+D+E-F-G 

ELEMENT #6 
CONTENTS OF 
PROCESSING H. GE G+H CE 
ELEMENT #7 

DATA PROCESSOR 10 
INSTRUCTION SEQUENCE: 

1. 1-PLACE DOWNWARD ADD, DADD #0 (SEE FIG.5-14) 
2. 2-PLACE DOWNWARD ADD, DADD #1 (SEE FIG.5-15) 
3. 4-PLACE DOWNWARD ADD, DADD #2 (SEE FIG.5-16) 
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2-PLACE DOWNWARD ADD, DADD #1 
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4-PLACE DOWNWARD ADD, DADD #2 
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START 

GENERATE CONTROL SIGNALS RECEIVE A "DSKIP" OR 
TO CONTROL EXECUTION OF A "DSKIPE' INSTRUCTION 

THE INSTRUCTION 

DECODE THE 
ACCESS A DATA VALUE INSTRUCTION 
STORED IN A REGISTER 

INDICATED BY THE OPERAND 

DECREMENT THE 
DATA VALUE 

IS THE 
INSTRUCTION A "DSKIPE" 

INSTRUCTION? 

ENSURE THAT ALL THE 
VT BITS 110 ARE ASSERTED 

ENSURE THAT ALL THE 
WH BITS 112 ARE NEGATED 

DOES 

DATA VALUE=- 

SKIP EXECUTION OF 
THE NEXT INSTRUCTION 

CONTINUE 

NO 

NO 

EXECUTE THE 
NEXT INSTRUCTION 
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